Bizarre ramifications of Purkinje cell dendrites were described by Nageotte and Leon-Kindberg' and by Cajal.2 Neither author provided sufficient data to throw light on the pathogenesis of these abnormalities. Subsequently similar lesions were described in a variety of unrelated conditions, most of them originating in infancy and early childhood. These include primary degeneration of the granular layer, both familial3 and sporadic,4 Menkes' disease5 7 and the "amaurotic idiocies",' in particular Batten's disease or ceroid lipofuscinosis.9 More recently, similar observations have been made in other conditions, such as cerebello-brain stem leukodystrophy'0 and ornithine carbamyl transferase deficiency.11 In addition, a small group of adult conditions with similar changes has been reported: industrial organic mercury poisoning,'2 Minamata disease'3 14 and crossed cerebellar atrophy.'5 A common feature of all these conditions is severe rarefaction or subtotal loss of neurons in the granular layer of the cerebellar cortex. The widely held interpretation of the Purkinje cell abnormalities is that they represent a non-specific response to a variety of unrelated factors, genetic, metabolic, toxic or infective. An alternative hypothe-sis ascribes the changes in Purkinje cell dendrites to partial deafferentation. '6 In the latter case these abnormalities would be an expression of neuronal plasticity which may be defined as an attempt by the neuron to establish new synaptic contacts when its normal connections have either failed to develop (developmental plasticity) or have been destroyed (reactive plasticity).
The main difference between the infantile and the adult cases appears to be in the tempo of evolution of the dendritic abnormalities. They seem to develop rapidly in the former group and may be observed at an early age, while, in the latter, they have been recorded only in cases of extreme chronicity. We Of these abnormalities only the "antler" deformity was seen in the present case and even this was less florid than in some other conditions. Its presence does, however, demonstrate that the process of dendritic remodelling begins early in the course of the disease, even in adults, and is already conspicuous a few months after the onset of symptoms, the total length of history in our case being eight months. On the other hand the absence of cactus-like or stellate expansions is consistent with the view that they take a long time to develop in adults. Basing his opinion on the experience of Minamata disease, Shiraki"4 suggested that they are seen only in cases which survived the exposure by at least 15 years; indeed Hunter and Russell's case of industrial mercury poisoning survived for 15 years and the chronic cases of Minamata disease for at least that period after the acute episode. The patient with crossed cerebellar atrophy survived the original insult by 32 years. Another abnormality associated with the absence of basket fibres is the malalignment of Purkinje cell perikarya due to their dislocation into the molecular layer. This may be tentatively ascribed to loss of tethering of the Purkinje cell by its afferent fibres."3 16 It was not a feature of the present case.
In conclusion, the observations on this case provide evidence of early remodelling of Purkinje cell dendrites in the direction of the "antler" deformity. The absence of other abnormalities does not contribute to our understanding of their pathogenesis, but does not contradict the current views on their evolution. Our findings do not resolve the controversy between the theories which ascribe the abnormalities of Purkinje dendrites to a direct effect of noxious agents on one hand, and to neuronal plasticity in response to loss of afferents on the other. Excessive, often bizarre, dendritic ramifications in the inferior olive26 are associated with lesions in the ipsilateral central tegmental tract or contralateral dentate nucleus.27 Similar dendritic abnormalities in the substantia nigra were observed in association with long-standing massive striatal infarction. 28 The unifying hypothesis which ascribes all these dendritic abnormalities at various sites to a single mechanism, response to partial deafferentation, appears to us far more attractive.
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